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UNIVERSAL SERIAL BUS CONTROLLER
AND WIRING SUBSTRATE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mmvention generally relates to a field of
universal serial bus, and more particularly to a universal
serial bus controller and a umiversal serial bus host with a
specific pin arrangement which 1s designed according to
USB standards.

2. Description of Prior Art

Universal Serial Bus (heremafter referred to as “USB™) 1s
an tertace which 1s currently widely used Nowadays, the
USB 3.0 standard has been developed. The signal transmis-
sion rate of USB 3.0 standard can reach 5 Gbps (Gigabit per
second).

Furthermore, USB Implementers Forum (USB-IF) has
released a connection interface of USB 3.1 standard. In USB
3.1 standard, a Type-C interface has a signal transmission
rate of 10 Gbps. A connector with the Type-C interface can
be 1nserted 1nto a corresponding device in both orientations
when the connector with the Type-C interface 1s utilized.

In general, a USB connecting system comprises a USB
device connected to a USB host via a USB cable. The USB
host comprises a wiring substrate, a USB connecting port,
and a USB controller which are disposed on the wiring
substrate. The USB device 1s connected to the USB con-
necting port via a USB connector at one end of the USB
cable, so as to be electrically connected to the USB con-
troller on the wiring substrate. Since both USB 3.0 standard
and USB 3.1 standard have a high signal transmission rate,
a high operating frequency is required. However, in the
Type-C terface of USB standard released by the USB-IF,
a first group of connecting port signal contacts and a second
group ol connecting port signal contacts are disposed in both
the USB connector and the USB connecting port with the
Type-C mterface, so as to meet the demand that the USB
connector can be inserted 1nto the USB connecting port 1n
both orientations by a user. When the USB connector 1s
clectrically connected to the USB connecting port, one of the
first and second groups of connecting port signal contacts
can provide signal transmission. Each of the first and second
groups of connecting port signal contacts at least comprises
a set of transmitting signal contacts, a set of receiving signal
contacts, and a set of differential signal contacts. As shown
in FIG. 1, the USB connector 112 with the Type-C interface
comprises a flat board 1120 disposed theremn. A-side con-
tacts A1-A12 and B-side contacts B1-B12 are respectively
disposed at two sides of the tlat board 1120. A2, A3, A6, A7,
B11l, and B10 are the transmitting signal contacts, the
differential signal contacts, and the recerving signal contacts
of the first group of connecting port signal contacts. Al and
B12 are ground contacts of the first group of connecting port
signal contacts. A4 and B9 are power contacts of the first
group ol connecting port signal contacts. A10, A11, B2, B3,
B6, and B7 are the receiving signal contacts, the transmitting
signal contacts, and the differential signal contacts of the
second group of connecting port signal contacts. B1 and A12
are ground contacts of the second group of connecting port
signal contacts. B4 and A9 are power contacts of the second

group ol connecting port signal contacts.
However, USB 3.0 standard and USB 3.1 standard have

reached the high-speed signal transmission rate of 5 Gbps
and 10 Gbps. During a high-speed transmission, interfer-
ences among signals significantly affect a transmission per-
formance of the above-mentioned system, especially when a
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handshaking process 1s implemented between the USB
device and the USB controller. The handshaking process

might fail due to a misjudgment of a state machine caused
by the interferences among the signals. That 1s, the USB
device fails to be electrically connected to the USB control-
ler. Furthermore, in the standard contact definition of the
USB connecting port with the Type-C interface, the inter-
ferences among the signals easily occurs because the trans-
mitting signal contacts are too close to the USB controller.
Consequently, there 1s a need to solve the problem of the

interference among the signals i the transmission path
between the USB device and the USB controller.

SUMMARY OF THE INVENTION

The present invention provides a USB controller capable
of solving the problem of the interferences among the
signals 1n the prior art.

The present invention provides a USB host capable of
solving the problem of the interferences among the signals
and simplifying layout of a wiring substrate in the prior art.

A unmiversal serial bus controller of the present mnvention
1s adapted for being electrically connected to a universal
serial bus connecting port. The universal serial bus connect-
ing port comprises a flat board and a first group of connect-
ing port signal contacts and a second group of connecting
port signal contacts which are respectively disposed at a first
side and a second side of the flat board. The first group of
connecting port signal contacts comprises a first set of
transmitting signal contacts, a first set of recerving signal
contacts, and a first set of differential signal contacts. The
second group connecting port signal contacts comprises a
second set of transmitting signal contacts, a second set of
receiving signal contacts, and a second set of differential
signal contacts. The universal serial bus controller com-
prises a universal serial bus controller chip and a substrate.
The universal serial bus controller chip comprises a plurality
of chip contacts. The substrate 1s utilized for supporting the
umversal serial bus controller chip and comprises a plurality
of pins electrically connected to the chip contacts. The pins
comprise a first group of pins and a second group of pins.
The first group of pins comprises a first set of pins corre-
sponding to the first set of transmitting signal contacts, a
second set of pins corresponding to the first set of receiving
signal contacts, and a third set of pins corresponding to the
first set of differential signal contacts. The second group of
pins comprises a fourth set of pins corresponding to the
second set of transmitting signal contacts, a fifth set of pins
corresponding to the second set of receiving signal contacts,
and a sixth set of pins corresponding to the second set of
differential signal contacts. The pins are arranged in one row.
The first group of pins and the second group of pins are
adjacently arranged 1n groups. The sets of pins in each of the
first group and the second group of pins are adjacently
arranged 1n sets. Two adjacent sets of pins are respectively
corresponding to the connecting port signal contacts at the
first side and the second side of the flat board.

A umiversal serial bus controller of the present invention
1s adapted for being electrically connected to a universal
serial bus connecting port. The universal serial bus connect-
ing port comprises a flat board and a first group of connect-
ing port signal contacts and a second group of connecting
port signal contacts which are respectively disposed at a first
side and a second side of the flat board. The first group of
connecting port signal contacts comprises a first set of
transmitting signal contacts, a first set of receirving signal
contacts, and a first set of differential signal contacts. The
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second group of connecting port signal contacts comprises a
second set of transmitting signal contacts, a second set of
receiving signal contacts, and a second set of differential
signal contacts. The universal serial bus controller com-
prises a universal serial bus controller chip and a substrate.
The universal serial bus controller comprises a plurality of
chip contacts. The substrate 1s utilized for supporting the
universal serial bus controller chip and comprises a plurality
of pins electrically connected to the chip contacts. The pins
comprise a first group of pins, a second group of pins, and
a third set of pins. The first group of pins comprises a first
set of pins corresponding to the first set of transmitting
signal contacts and a second set of pins corresponding to the
first set of rece1ving signal contacts. The third set of pins 1s
corresponding to the first set of differential signal contacts
and the second set of differential signal contacts. The second
group ol pins comprises a fourth set of pins corresponding
to the second set of transmitting signal contacts and a {ifth
set o pins corresponding to the second set of receiving
signal contacts. The third set of pins 1s disposed between the
first group of pins and the second group of pins for sepa-
rating the first group of pins from the second group of pins.

A universal serial bus host of the present invention 1s
adapted for being electrically connected to a universal serial
bus device. The universal serial bus host comprises a wiring,
substrate, a universal serial bus connecting port, and a
universal serial bus controller. The wiring substrate com-
prises a plurality of first substrate contacts and a plurality of
second substrate contacts. The universal serial bus connect-
ing port comprises a flat board and a plurality of connecting
port signal contacts disposed at a first side and a second side
of the flat board. The universal serial bus connecting port 1s
clectrically connected to the wiring substrate via the first
substrate contacts. The connecting port signal contacts com-
prise a {irst set of transmitting signal contacts, a first set of
receiving signal contacts, a first set of diflerential signal
contacts, a second set of transmitting signal contacts, a
second set of recerving signal contacts, and a second set of
differential signal contacts. The umiversal serial bus control-
ler comprises a plurality of pins disposed on the wiring
substrate via the second substrate contacts and 1s electrically
connected to the wiring substrate and the universal serial bus
connecting port. The first substrate contacts are disposed 1n
one row and comprise a first set of substrate contacts
corresponding to the first set of transmitting signal contacts,
a second set of substrate contacts corresponding to the first
set of receiving signal contacts, a third set of substrate
contacts corresponding to the first set of diflerential signal
contacts, a fourth set of substrate contacts corresponding to
the second set of transmitting signal contacts, a fifth set of
substrate contacts corresponding to the second set of recerv-
ing signal contacts, and a sixth set of substrate contacts
corresponding to the second set of diflerential signal con-
tacts. The sets of substrate pins are adjacently disposed in
sets. Two adjacent sets of substrate contacts are respectively
corresponding to the connecting port signal contacts at the
first side and the second side of the universal serial bus
connecting port.

A wiring substrate of the present invention 1s adapted for
being electrically connected to a universal serial bus con-
necting port and a universal serial bus controller. The
universal serial bus connecting port comprises a tlat board
and a plurality of connecting port signal contacts disposed at
a lirst side and a second side of the flat board. The wiring
substrate comprises a plurality of first substrate contacts and
a plurality of second substrate contacts. The first substrate
contacts are electrically connected to the universal serial bus
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connecting port, disposed 1n one row, and comprise a first set
of substrate contacts, a second set of substrate contacts, a
third set of substrate contacts, a fourth set of substrate of
contacts, a fifth set of substrate contacts, and a sixth set of
substrate contacts. Two adjacent sets of substrate contacts
are respectively corresponding to the connecting port signal
contacts at the first side and the second side of the flat. The
second substrate contacts are electrically connected to the
umversal serial bus controller and corresponding to the first
set substrate contacts, the second set substrate contacts, the
third set of substrate contacts, the fourth set of substrate
contacts, the fifth set of substrate contacts, and the sixth set
ol substrate contacts.

The USB host of the present invention 1s capable of
decreasing the interference among the signals when the USB
host and the USB connectmg port are utilized. Furthermore,
the present invention 1s capable of avmdmg the problem that
the layout of the wiring substrate 1s too complicated and
decreasing the manufacturing cost of the wiring substrate.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 illustrates the definition of the connecting port
signal contacts with the Type-C interface of USB 3.1 stan-
dard;

FIG. 2 1llustrates a USB connecting system comprising a
USB device and a USB host 1n accordance with the present
imnvention;

FIG. 3A illustrates a USB controller including one row of
pins 1 accordance with a first embodiment of the present
invention;

FIG. 3B 1llustrates a USB controller chip and a substrate;

FIG. 4 illustrates a USB controller including two rows of
pins in accordance with a second embodiment of the present
invention; and

FIG. § illustrates a USB host and a USB controller
including three rows of pins in accordance with a third
embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

Please refer to FIG. 2 and FIG. 3A. FIG. 2 illustrates a

USB connecting system comprising a USB device 106 and
a USB host 10 1n accordance with an embodiment of the
present invention. The USB host 10 comprises a USB
controller 104 disposed on a wiring substrate 100 and a USB
connecting port 112 disposed on the wiring substrate 100
and electrically connected to USB controller 104. The USB
device 106 1s electrically connected to the USB connecting
port 112 via a USB connecting port 110 of a connecting
cable 108. The USB host 10 and the USB device 106
constitute the USB connecting system. FIG. 3A illustrates
the USB controller 104 1in accordance with a first embodi-
ment of the present invention. The USB controller 104 of the
present embodiment 1s adapted for being disposed on the
wiring substrate 100 and electrically connected to the US.
connecting port 112 in FIG. 2. More particularly, the US.
controller 104 1s adapted for the Type-C interface of US.
3.1 standard 1n FIG. 1.

Please refer to FI1G. 1. The USB connecting port 112 with
the Type-C interface comprises a tlat board 1120 disposed
therein. A first side (heremafter referred to as “A side”) of the
flat board 1120 comprises A-side contacts A1-Al12, and a
second side (heremafiter referred to as “B side™) of the flat
board 1120 comprises B-side contacts B1-B12. The USB

connecting port 112 1s disposed on the wiring substrate 100
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via a plurality of first substrate contacts 130 1in FIG. 5. The
USB controller 104 1s disposed on the wiring substrate 100
via a plurality of second substrate contacts 140 1n FIG. 5.
The USB connecting port 112 1s electrically connected to the
USB controller 104 via the wiring substrate 100. The USB
controller comprises a plurality of pins corresponding to the
24 contacts (1.e. the A-side contacts A1-A12 and the B-side
contacts B1-B12) 1in the USB connecting port 112 in FIG. 1.
The contacts 1n the USB connecting port 112 comprise a first
group of connecting port signal contacts and a second group
ol connecting port signal contacts. The first group ol con-
necting port signal contacts comprises a first set of trans-
mitting signal contacts, a first set of receiving signal con-
tacts, and a first set of diflerential signal contacts. The
second group of connecting port signal contacts comprises a
second set of transmitting signal contacts, a second receiv-
ing signal contacts, and a second differential signal contacts.
Furthermore, 1t 1s noted that the USB controller 104 of the
present embodiment has a specific pin arrangement for
solving the problem of the interferences among the signals
in the conventional USB connecting system and simplifying
the layout of the wiring substrate 100 which 1s utilized for
clectrically connecting the USB controller 104 and the USB
connector 112. More particularly, the present invention can
decrease the iterferences among the signals and avoid the
layout of the wiring substrate 100 being too complicated.

Please refer to FIG. 3A and FIG. 3B. FIG. 3A illustrates
a pin arrangement of the USB controller 104 1n accordance
with the present embodiment. FIG. 3A 1llustrates that pins
are exposed after a USB controller chip 1s packaged. A
package type of the USB controller chip may be one selected
from a group consisting of a quad flat no-lead (QFN)
package, a ball grnid array (BGA) package, and a land grid
array (LGA) package, but 1s not limited to the above-
mentioned package types. FIG. 3B illustrates a USB con-
troller chip 1040 and a substrate 1042. The USB controller
104 comprises the USB controller chip 1040 disposed on the
substrate 1042. The substrate 1042, for example, may be a
lead frame, a wiring substrate, or a ceramic substrate. The
USB controller chip 1040 comprises a plurality of chip
contacts 1044 which are electrically connected to the pins 1n
FIG. 3A via wirings. The wirings may be made of conduc-
tive materials, such as gold wirings, copper wirings, and so
on. A sealing body covers the UBS controller chip 1040, the
wirings, and a part of the substrate 1042 and exposes the
pins. The pins are electrically connecting the USB controller
104 to the wiring substrate 100 with a soldering method. The
pins 1n FIG. 3A comprise a first group of pins and a second
group of pins. The first group of pins comprises a first set of
pins P1, a second set of pins P2, and a third set of pins P3.
The second group of pins comprises a fourth set of pins P4,
a fifth set of pins P5, and a sixth set of pins P6. It 1s noted
that only some chip contacts 1044 are shown in FIG. 3B. In
practice, a number of the chip contacts 1044 in FIG. 3B are
corresponding to a number of the pins 1n FIG. 3A.

The first set of pins P1 1s corresponding to the first set of
transmitting signal contacts of the USB connecting port 112
in FIG. 1, that 1s, corresponding to the A-side contacts
Al-A4 of the USB connecting port 112. The second set of
pins P2 1s corresponding to the first set of recerving signal
contacts of the USB connecting port 112 in FIG. 1, that 1s,
corresponding to the B-side contacts B9-B12 of the USB
connecting port 112. The third set of pins P3 1s correspond-
ing to the first set of differential signal contacts of the USB
connecting port 112 1 FIG. 1, that 1s, corresponding to the
A-side contacts A5-A8 of the USB connecting port 112. The
tourth set of pins P4 1s corresponding to the second set of
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differential signal contacts of the USB connecting port 112
in FIG. 1, that 1s, corresponding to the B-side contacts
B5-B8 of the USB connecting port 112. The {ifth set of pins
P5 1s corresponding to the second set of receiving signal
contacts of the USB connecting port 112 1n FIG. 1, that 1s,
corresponding to the A-side contacts A9-A12 of the USB
connecting port 112. The sixth set of pins P6 1s correspond-
ing to the second set of transmitting signal contacts of the
USB connecting port 112 in FIG. 1, that 1s, corresponding to
the B-side contacts B1-B4 of the USB connecting port 112.

A feature of the present embodiment 1s that the pins of the
USB controller 104 corresponding to the USB connecting
port 112 1n FIG. 1 are arranged 1n one row. Preferably, the
first group of pins and the second group of pins are adja-
cently arranged 1n groups, so as to avoid the problem that 1t
1s difficult to implement the layout of the pins on the wiring
substrate 100. In each of the groups of pins, the pins are
adjacently arranged 1n sets. Two adjacent sets of pins are
respectively corresponding to the connecting port signal
contacts at different sides of the tlat board 1120 of the USB
connecting port 112. For example, a sequence of the pins of
the USB controller 104 1s the first set of pins P1 (the first
group of pins), the second set of pins P2 (the first group of
pins), the third set of pins P3 (the first group of pins), the
fourth set of pins P4 (the second group of pins), the fifth set
of pins P5 (the second group of pins), and the sixth set of
pins P6 (the second group of pins). The second set of pins
P2 and the third set of pins P3 adjacent to each other are
respectively corresponding to the B-side contacts B9-B12 of
the second side (B side) and the A-side contacts A5-A8 of
the first side (A side). Preferably, two adjacent pins 1n two
adjacent sets of pins are non-controlling signal pins, for
example, ground pins or power pins, so as to generate a
shielding effect and reduce the interferences among the
signals of the sets of pins.

Furthermore, i1t 1s noted that the sequence of the pin
arrangement of the USB controller 104 1s not limited to the
sequence shown in FIG. 3A. For example, another sequence
may be the third set of pins P3 (the first group of pins), the
second set of pins P2 (the first group of pins), the first set of
pins P1 (the first group of pins), the fourth set of pins P4 (the
second group of pins), the fifth set of pins P5 (the second
group of pins), and the sixth set of pins P6 (the second group
of pins). As long as the first group of pins and the second
group ol pins are adjacently arranged in groups and two
adjacent sets of pins are respectively corresponding to the
connecting port signal contacts at diflerent sides of the flat
board 1120 of the USB connecting port 112, the interfer-
ences among the signals may be reduced and the layout
between the USB controller 104 and the USB connecting
port 112 1n FIG. 1 1s not complicated.

After many experiments, the interferences among the
signals are lowest and the layout 1s simplest when the
sequence of the pin arrangement of the USB controller 104
1s the first set of pins P1 (the first group of pins), the second
set of pins P2 (the first group of pins), the third set of pins
P3 (the first group of pins), the fourth set of pins P4 (the
second group of pins), the fifth set of pins P5 (the second
group of pins), and the sixth set of pins P6 (the second group
of pins).

Please refer to FIG. 1 and FIG. 3A. The first set of pins
P1 1s corresponding to the A-side contacts A1-A4 of the
USB connecting port 112 and comprises GND, TX1+,
TX1-, and VBUS. The second set of pins P2 1s correspond-
ing to the B-side contacts B9-B12 of the USB connecting
port 112 and comprises VBUS, RX1-, RX1+, and GND.

The third set of pins P3 1s corresponding to the A-side
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contacts A5-A8 of the USB connecting port 112 and com-
prises CC1, D+, D—, and RFU1. The fourth set of pins P4 1s
corresponding to the B-side contacts B5-B8 of the USB
connecting port 112 and comprises CC2, D+, D—, and RFU?2.
The fifth set of pins P5 1s corresponding to the A-side
contacts A9-A12 of the USB connecting port 112 and

comprises VBUS, RX2—, RX2+, and GND. The sixth set of
pins P6 1s corresponding to the B-side contacts B1-B4 of the

USB connecting port 112 and comprises GND, TX2+,
1X2-, and VBUS.
Please refer to FIG. 1 and FIG. 4. FIG. 4 1llustrates a pin

arrangement of a lead frame package of a USB controller
104' 1n accordance with a second embodiment of the present
invention. The USB controller 104" of the present embodi-
ment 1s adapted for being electrically connected to the USB
connecting port 112 with the Type-C interface of USB 3.1
standard. Pins of the USB controller 104' with the two-row
lead frame in FIG. 4 are arranged 1n two rows including an
inner row and an outer row. The USB controller 104 1n FIG.
3 A has only one row of pins.

The USB controller 104' comprises a first group of pins
and a second group of pins. The first group of pins comprises
a first set of pins P1' corresponding to the first set of
transmitting signal contacts of the USB connecting port 112,
a second set of pins P2' corresponding to the first set of
receiving signal contacts of the USB connecting port 112,
and a third set of pins P3' corresponding to the first set of
differential signal contacts of the USB connecting port 112.
The second group of pins comprises a fourth set of pins P4’
corresponding to the second set of diflerential signal con-
tacts of the USB connecting port 112, a {ifth set of pins P3'
corresponding to the second set of recerving signal contacts
of the USB connecting port 112, and a sixth set of pins Pé'
corresponding to the second set of transmitting signal con-
tacts of the USB connecting port 112.

Features of the present embodiment are that the first group
of pins and the second group of pins are adjacently arranged
in groups, each of the sets of the pins in each of the groups
of pins are arranged 1n the inner row and the outer row, and
two adjacent sets of pins are respectively corresponding to
the connecting port signal contacts at different sides of the
USB connecting port 112. For example, the USB controller
104" 1s a QFN package with two rows of pins. That 1s, each
side of the USB controller 104' has two rows of pins. The
pins corresponding to the USB connecting port 112, for
example, are disposed at one of four sides of the USB
controller 104'. As shown 1n FIG. 4, a sequence of the pins
from down to up 1s the first set, the second set, and the third
set of pins P1', P2', and P3' of the first group of pins, and the
tourth set, the fifth set, and the sixth set of pins P4', P5', and
P6' of the second group of pins. The first set of pins P1 are
disposed at the mner row and the outer row of the QFN
package. For example, GND 1s disposed at the outer row.
TX1+ 1s disposed at the mner row. TX1- 1s disposed at the
inner row. VBUS 1s disposed at the inner row. The second set
of pins P2'1s adjacent to the first set of pins P1', and the third
set of pins P3', the fourth set of pins P4', the fitth set of pins
P5', and the sixth set of pins P6' are continuously arranged.
The second to the sixth sets of pins P2'-P6' are disposed at
the inner row and the outer row as well. Two adjacent sets
of pins are respectively corresponding to the connecting port
signal contacts at diflerent sides of the USB connecting port
112. For example, the third set of pins P3' and the fourth set
of pins P4' are respectively corresponding to the A-side
contacts A5-A8 and the B-side contacts B5-B8 of the USB

connecting port 112.
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Please refer to FIG. 1 and FIG. 5. FIG. 5 illustrates a USB
host 1n accordance with a third embodiment of the present
invention. The USB host comprises a wiring substrate 120,
a USB connecting port 112, and a USB controller 104". In
the present embodiment, pins of the USB controller 104" are
arranged 1n three rows and comprise a first group of pins and
a second group of pins. Each of the groups of pins comprises
a plurality of sets of pins, and each of the sets of pins
comprises two controlling signal pins and two non-control-
ling signal pins. For example, the first set of pins comprises
two controlling signal pins TX1+ and TX1- and two non-
controlling signal pins GND and VBUS. A feature of the
present embodiment 1s that all of the non-controlling signal
pins, such as the ground pins GND and the power pins
VBUS, are disposed at an mner row C3 closest to the center
of the USB controller 104", and the controlling signal pins
are disposed at outer rows C1 and C2 according to the pin
arrangement ol the above-mentioned embodiments.

The wiring substrate 120 comprises a plurality of first
substrate contacts 130 and a plurality of substrate contacts
140. The USB connecting port 112 is electrically connected
to the wiring substrate 120 via the first substrate contacts
130. The pins of the USB controller 104" are electrically
connected to the wiring substrate 120 via the second sub-
strate contacts 140. The first substrate contacts 130 are
arranged 1n one row on the wiring substrate 120. The first
substrate contacts 130 comprise a first group of substrate
contacts and a second group of substrate contacts. The first
group of substrate contacts comprises a first set of substrate
contacts X1 corresponding to the first set of transmitting
signal contacts (1.¢. the A-side contacts A1-A4d 1n FIG. 1), a
second set of substrate contacts X2 corresponding to the first
set of receiving signal contacts (1.e. the B-side contacts
B9-B12 in FIG. 1), and a third set of substrate contacts X3
corresponding to the first set of diflerential signal contacts
(1.e. the A-side contacts AS-A8 1n FIG. 1). The second group
of substrate contacts comprises a fourth set of substrate
contacts X4 corresponding to the second set of transmitting
signal contacts (1.e. the B-side contacts B1-B4 1n FIG. 1), a
fifth set of substrate contacts X5 corresponding to the second
set of receiving signal contacts (1.e. the A-side contacts
A9-A12 1n FIG. 1), and a sixth set of substrate contacts X6
corresponding to the second set of diflerential signal con-
tacts (1.e. the B-side contacts B5-B8 in FIG. 1). The sets of
substrate contacts are adjacently disposed in sets. Two
adjacent sets of pins are respectively corresponding to the
connecting port signal contacts at the first side and the
second side of the flat board 1120 in FIG. 1.

Furthermore, 1t 1s noted that the USB controller 104 and
104" 1n the embodiments of FIG. 3A and FIG. 4 respectively
comprise six sets of pins. In the present embodiment, the
third set of substrate contacts X3 and the sixth set of
substrate contacts X6 are short circuited so as to be shared.
Accordingly, the USB controller 104" of the present
embodiment only requires five sets of pins, and the five sets
of pins are corresponding to the six sets of contacts of the
USB connecting port 112, thereby decreasing the number of
the pins of the USB controller 104",

The USB host of the present invention 1s capable of
decreasing the interference among the signals when the USB
host and the USB connecting port are utilized. Furthermore,
the present invention 1s capable of avoiding the problem that
the layout of the wiring substrate 1s too complicated and
decreasing the manufacturing cost of the wiring substrate.

As 1s understood by a person skilled in the art, the
foregoing preferred embodiments of the present mmvention
are 1llustrative, rather than limiting of, the present invention.
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It 1s intended that they cover various modifications, and
similar arrangements can be included within the spirit and
scope of the appended claims. For example, the substrate for
supporting the USB controller chip may be a lead frame, a
wiring substrate, a ceramic substrate, or a suitable package
material. The scope of the appended claims should be
accorded the broadest mterpretation so as to encompass all
such modifications and similar structures.

What 1s claimed 1s:

1. A umiversal serial bus controller, adapted for being
clectrically connected to a umversal serial bus connecting
port, the universal serial bus connecting port comprising a
flat board and a first group of connecting port signal contacts
and a second group of connecting port signal contacts which
are respectively disposed at a first side and a second side of
the flat board, the first group ol connecting port signal
contacts comprising a {irst set of transmitting signal con-
tacts, a first set of receiving signal contacts, and a first set of
differential signal contacts, the second group connecting
port signal contacts comprising a second set of transmitting,
signal contacts, a second set of receiving signal contacts, and
a second set of differential signal contacts, the universal
serial bus controller comprising:

a umversal serial bus controller chip comprising a plu-

rality of chip contacts; and

a substrate for supporting the universal serial bus con-

troller chip and comprising a plurality of pins electri-
cally connected to the chip contacts, the pins compris-
ng:

a first group of pins, comprising:

a lirst set of pins corresponding to the first set of
transmitting signal contacts;

a second set of pins corresponding to the first set of
recerving signal contacts; and

a third set of pins corresponding to the first set of
differential signal contacts; and

a second group of pins, comprising:

a fourth set of pins corresponding to the second set of
transmitting signal contacts;

a fifth set of pins corresponding to the second set of
recetving signal contacts; and

a sixth set of pins corresponding to the second set of
differential signal contacts,

wherein the pins are arranged 1n one row, the first group

of pins and the second group of pins are adjacently
arranged 1n groups, the sets of pins 1n each of the first
group and the second group of pins are adjacently
arranged 1n sets, and two adjacent sets of pins are
respectively corresponding to the connecting port sig-
nal contacts at the first side and the second side of the
flat board,

wherein some of the pins 1n the same group correspond to

the first group of connecting port signal contacts, and
others of the pins 1n the same group correspond to the
second group ol connecting port signal contacts.

2. The universal serial bus controller of claim 1, wherein
the pins are arranged 1n one row at one side of the universal
serial bus controller.

3. The universal serial bus controller of claim 1, wherein
the pins are arranged 1n one row and surround four sides of
the universal serial bus controller.

4. The universal serial bus controller of claim 1, wherein
cach of the sets of pins comprises two controlling signal pins
and two non-controlling signal pins, and two adjacent pins
in two adjacent sets of pins are the non-controlling signal
pins.
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5. The universal serial bus controller of claim 1, wherein
a sequence of the sets of pins 1s the first set of pins, the
second set of pins, the third set of pins, the fourth set of pins,
the fifth set of pins, and the sixth set of pins.

6. The universal serial bus controller of claim 1, wherein
a sequence of the sets of pins 1s the third set of pins, the
second set of pins, the first set of pins, the sixth set of pins,
the fifth set of pins, and the fourth set of pins.

7. The universal serial bus controller of claim 1, wherein
the substrate 1s a lead frame or a wiring substrate.

8. A universal serial bus controller, adapted for being
clectrically connected to a umiversal serial bus connecting
port, the universal serial bus connecting port comprising a
flat board and a first group of connecting port signal contacts
and a second group of connecting port signal contacts which
are respectively disposed at a first side and a second side of
the flat board, the first group ol connecting port signal
contacts comprising a lirst set of transmitting signal con-
tacts, a first set of receiving signal contacts, and a first set of
differential signal contacts, the second group of connecting
port signal contacts comprising a second set of transmitting
signal contacts, a second set of receiving signal contacts, and
a second set of differential signal contacts, the universal
serial bus controller comprising:

a unmiversal serial bus controller chip comprising a plu-

rality of chip contacts; and

a substrate for supporting the universal serial bus con-
troller chip and comprising a plurality of pins electri-
cally connected to the chip contacts, the pins compris-
ng:

a first group of pins, comprising;:

a lirst set of pins corresponding to the first set of
transmitting signal contacts; and

a second set of pins corresponding to the first set of
receiving signal contacts;

a third set of pins corresponding to the first set of
differential signal contacts and the second set of dii-
ferential signal contacts; and

a second group of pins, comprising:

a fourth set of pins corresponding to the second set of
transmitting signal contacts; and

a fifth set of pins corresponding to the second set of
receiving signal contacts,

wherein the third set of pins 1s disposed between the first
group ol pins and the second group of pins for sepa-
rating the first group of pins from the second group of
pins,

wherein some of the pins in the same group correspond to
the first group of connecting port signal contacts, and
others of the pins in the same group correspond to the
second group of connecting port signal contacts.

9. The universal serial bus controller of claim 8, wherein
cach of the sets of pins comprises two controlling signal pins
and two non-controlling signal pins, and the controlling
signal pins and the non-controlling signal pins are disposed
in two rows at one side of the universal serial bus controller.

10. The universal serial bus controller of claim 8, wherein
the pins comprise a plurality of controlling signal pins and
a plurality of non-controlling signal pins, the controlling
pins and the non-controlling pins are disposed 1n three rows
at one side of the universal serial bus controller, and the
non-controlling pins are disposed at one of the three rows
closest to a center of the universal serial bus controller.

11. The universal serial bus controller of claim 8, wherein
the substrate 1s a lead frame or a wiring substrate.

12. A wiring substrate, adapted for being electrically
connected to a universal serial bus connecting port and a
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universal serial bus controller, the universal serial bus con-

necting port comprising a flat board and a plurality of

connecting port signal contacts disposed at a first side and a

second side of the flat board, the wiring substrate compris-
ing: d

a plurality of first substrate contacts electrically connected

to the umversal serial bus connecting port, disposed in

one row, and comprising a first set of substrate contacts,

a second set of substrate contacts, a third set of sub-
strate contacts, a fourth set of substrate of contacts, a
fifth set of substrate contacts, and a sixth set ol sub-
strate contacts, wherein two adjacent sets of substrate
contacts are respectively corresponding to the connect-
ing port signal contacts at the first side and the second
side of the flat; and

a plurality of second substrate contacts electrically con-
nected to the unmiversal serial bus controller and corre-
sponding to the first set substrate contacts, the second
set substrate contacts, the third set of substrate contacts,
the fourth set of substrate contacts, the fifth set of 20
substrate contacts, and the sixth set of substrate con-
facts,
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wherein some of the pins in the same group correspond to
the first group of connecting port signal contacts, and
others of the pins in the same group correspond to the
second group ol connecting port signal contacts.

13. The wiring substrate of claim 12, wherein the third set
ol substrate contacts 1s electrically connected to the sixth set
ol substrate contacts.

14. The wiring substrate of claim 12, wherein the second
substrate contacts are disposed 1n two rows.

15. The wiring substrate of claim 12, wherein the second
substrate contacts are disposed 1n three rows.

16. The wiring substrate of claim 12, wherein the univer-
sal serial bus connecting port comprises a first set of
differential signal contacts and a second set of differential
signal contacts, the third set of substrate contacts 1s corre-
sponding to the first set of diflerential signal contacts, the
s1xth set of substrate contacts 1s corresponding to the second
set of diferential signal contacts, and the second substrate
contacts comprise a set of differential signal substrate con-

tacts corresponding to the third set of substrate contacts and
the sixth set of substrate contacts.

G o e = x
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